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(57) Abstract: 

PURPOSE: To obtain the subject oil and fat containing 
highly unsaturated fatty acid at a high concentration 
and useful as a preventive for circulatory diseases, 
functional food, etc., from an inexpensive raw material 
in high efficiency by a specific method using an oil and 
fat containing highly unsaturated fatty acid as a raw 
material. 



as fish oil) or an alcohol ester of a highly unsaturated 
fatty acid is hydrolyzed with an immobilized lipase 
(preferably produced by immobilizing a lipase of a 
microorganism of genus Pseudomonas to an anion 
exchange resin). The highly unsaturated fatty acid in 
the hydrolyzed product is concentrated e.g. by a 
low-temperature fractional crystallization. The 
concentrated highly unsaturated fatty acid is converted 
to triglyceride by reacting with glycerol in the 
presence of an immobilized lipase (preferably produced 
by immobilizing a lipase of microorganism of genus 
Candida to an acrylic resin) to obtain the objective oil 
and fat. 



CONSTITUTION: An oil and fat containing highly COPYRIGHT- (C)1 693 JPO&Japio 
unsaturated fatty acid (preferably an oil and fat rich 
in Q-3 highly unsaturated fatty acid triglyceride such 
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0.4 


0.3 


C18:l 


30.6 


2.9 


2.7 


C18:2 


7.5 


4.9 


5.9 


C20:l 


3.3 


5.2 


4.2 


C20:5 


5Ji 


27.6 


24.9 


C22:5 


LI 


5^5 


5^7 1 


C22:6 


7\9 


38.0 


31.1 



[0 0 3 1]**, "TOStfLfcRttttB- 3»flFF«S 

(C 22 : 6) ©bijyu-fe'J F^©flStDa**«A< MJ 
yj-fe'J F&Jd*S>6 8. 3XtAVJt>©T»r3&. 
[0 0 3 2] 

[RW©j»IH w-3iSS^®ftIMte^tt, tiSftftg 
^©^6&fi^> ?y h©¥®SB#©ffl±8&*$*g&£ 
3afl9«S*J*5. #3S|iIfc:J:htf> w-3iSS^«SfnlB 50 

teK#^r«s-fii)p*^L.TjiiJSKib > ens® 
&BM6 u mmmmmmm hxv u -t u > tsjs 



[0 1 ] l^$$I!©:i^B£^*;m&£8§©IB 



1. fl£fca£jS»»ffflf 

2. ±iS©i-ei 

3. ^m.m^m 

4. ami 

5. fttODfi 

6. n)V7M$m 

s. t*©»hi 
9. KjfcasawHiff 
i o. x-?)v?a>imms 

1 1. /^x»4«ir3a#«h&»«* 

12. %.m>?\z?ts;tfnt£ftm 
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[fttttiEft] 

HlfflB] ¥$3^1 2H2B 



fr&Tmmtzmm i x« 2 ©m 
TSfusrsiMtB 1 ~ 3 ©v>ftifr©m 



6 ] SS^MIiJRggiii* t * © 8-10 

-f ^M*©*a b & u /*~tf*at»iwwi 6 ©m 

[M #9! 8 ] M!E©i«g*ISf[IJBIttBI#G> - 3 

mmwmr&mxm 1 ~ 7 ©^i*n^©m 

[0 0 0 1] 

t&nm, mz, mmznrcco- 3 mm^mmmms 
fttomomffljmzmtz. *wmmzmz<o 



[0 0 0 2] 

[a*©a«R»*©iaM/3a »-3Xd£*MffiiBiMi 
c» jgj^iuftP£j^«£ft«*fttt£ 
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% tm >x&< surra si tttonx 

BCarol M. Woj enshittSfflBioc 
hem. Biophys. Acta 1081 (199 

i) 3 3~3 8#» . ikmommmmw 
ftmGo^miiam tmmm t ommmm 

fWT5^fj£ (T. Ho shi no, T. Yamane 
*<tr/tS. Sh imi zuK^©Ag r i c. Bio 
1. Chem. 54 (1 9 9 0), 1 4 5 9 - 1 4 6 

v>Tw - 3 &m*&mmmmmmzmiRmztoykftm 
•f^yr^-j . ft^sfin-i'^ij7^^— >xrA 

ftffra&J&Mfc&ll ( 1 9 9 0^) ^3 9 1 ~4 1 

a>-3Kl£f:«ffi*i!«fc*BU *HT?^iJ-fe'J>S 
fflV>THlX?nt/\*£xy9A)S©imB!Cfi*T5y 

7K^5 7 (19 9 1^) , SSI 1 9~1 2 51) 
nTV^*i, d©^j£K,t5hU^»J-k'J H©W»5 
0%KTTifeoT&#Wfc;fr&ittS&fcV>. co-3M 

rjg^rait^Msna^ r©*)©^^©^ 

[0 0 0 3] 

[JIWjW)BfcL±5tr«WB *JMUtt, K^fiSft 

mmmmm, »t, a>-3isg4^«gtiMr» 
»*. -©j|)Kis©»^je-r;:i:^<^i*6<j[ciin*^ 



[0 0 04] 

[0005] *mmzi.h& n&xmiommt&isto 
it a n& u a--- if wTitewwwftxa. * sn& 

©&iga7Fffitt^©»H^4'-r»s-ra©^» : t l 
[0006] xapFflffiiBiesMrttH«tt 

£$/£*© U /s-ifofpfflKJ; 9 SSWWfcinzKiM&U 

#sn&£o- 3 iifflpp^iBiMiftwru *v>-c«£ 
#;&*© u if ©ffrH (c<t 0 ^ u -b ij y t Kjsa-a-r 
hU^U-fe'J Ffc*5CiC.fcDWB3ftfta>-3K« 

a. 

[0 0 0 7] **Mfc*HTJRftiLT«fflSn*«* 

m*tmmm v y y y -t y h 1 0 is 

fcH^7KStt©^7>^K>^«ltbTV^m MA 

iit^i, a«*©m SE&ttcttsjftifiaifliii 

*&«?S©J:'5ao)-3iSaf^SaiBl]|gJffi»£-& 

fTs ifiS x* / -;i/© j; 5 ar^n-^Tyy^n- 
^^bfcT^n-^xxT-^fc^Bjro^tLT^ 

[0008] *%mzm%m?.M'i<»M*m\t, 7 
**ftfflv»T4ft*»*RTrsidirr5. y/i-ifB. » 

©, *j^a, z/a.?F*:-t~xmm> ^y^^^im. 

H*±XSa©UA— tf^fjSKffifflT^S. 'JA-if 

# t br»^-T ty&mmmm? t> <o , y A°-if & 

BS'f t >SMWIC@)tft iz&wefc y K BTtrKA 

feA^-rta. 3.v\ :; Ej-zm®mzfii&tz> 
y /■?— if a &-r *>3awjfjik:iafe bfc y a— tf bjo* 
mommmmm'&m-o^ o~6 ot:©s«tc* 

<, mtt%mmmi\zm.vrck : b\zftfm>§ 
±.\zwmmn 5 1 0 - 3 xde^miKjtfnetMtJ: 
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(Dit^mmtmMo h y 9 y fe y h, ? ^ 
y i*©s#«tt»T^&K ^©t/^y-ty Ktt#H 
soiDftuw* c©*/^>j'fey K©a*t^fc 

W*©«*XT*bbT. 7 0XBU, ff£U<tt8 0 
~9 92*%-?<&S. 

[0009] z<DiK7iiftMmm%\z&> Em\z® 

id*****. z<Dm&&Litmttm*'&tifflit9v 
± y «t s^-tramta* <fc < #*rr s j; 5 c&is 

«B5iS!© t> © £ U ft*} J; o T £ tl & <DffiMt>*$M 
C4 0-7 O-CT&IX 5 0~6 0 ■C©SS(t^f-5 

(MWiUTttS*. 7/lcfX *:*>^£ 

^^stt^#©^H«(c-r*rt!cj;o, 

CD*. *J;O«K*»0BK«. *E*y'J"feiJH*S 

^siT5©si!)S-r«.fcje)fc*#iftH4@®^jsffl^ 
^>^>, <\y*y. <\*?>m®mcm 

Kit), ffiJtfi4^tLT*«fc0^HI*ns^ilffl 

•fey >s-&trii5Jtfi4^»6^iisn5„ 

[0 0 10] jD*^KJi£;fcJ:-3T#6n, S5it«£j£ 

tr3J:tiS*T?*S. nrnMHcDfltLTO. Mxx 
T-^*4^1-5iS!tl©*^7;P3-;H40HS^Tl*i 

>©J:5a-{rhX ^>^X A*-y>, ^^>, * 
^y*£*>©J:5fcMy|c*, -€-©<lfix-f 



8ftfc^flffi©«fc3&***flyfl-r<5. 

[ooii] ^M^mmmomu?nmm<D 
[0012] iD*^n#ic*#ig-&tt6®^j*ffl^fc 

*J8©I|JK«IMl|cr*&»fc. iSfl&IUfCffl 

v»s?gffii», -tntm-vmir&zz.tmms.L^ 

nitres. 5. c©«Mgxsfc*viTSf«TfifnJi)»K© 
2igtti8iffiiw©«&©*«j2 ~ 6 tetsarrs c turn 

So 

[0 0 13] 8fflftfc5g3tt*£ifcJ;r>Ti»Sftfciti 

s^taffii§)Ki®!i»tt*K^yi2:y>tjx:jS dxf 
jwt) s-a-Tbu^u-fey HK«»s*a. c©h'j^ 

fey/-?— tft©s«iK*fc«fc-3T*ifisns. £©B£ 

ftSrn&y/t— 0 0p pmHTOS 

ft $ nfc y /■?-• etcs, >x-f ^jsstcfi* 

-rsyy?— f&7i"J;p^Jiitc:ia£{bbfcfe© < Aa- 
;«sica*T5 y n— if st? □^-^xait-i' :t> 

-;V©#ftTKH)tft;bfci/a'> Hti-XMK^^n^ 

/t>7xy^AJsiiA*©y/i— v<bm%tzc\ttf-v% 
s. A3-;i/H»Kfi*-r«yn— tf%ffiffl-r§r^ 
h*3U-A^x>Khy^y-fey h©-&^« 

x.7.<r)V1ffiftt%Wt?i\Z.W)n— tf©SS#SttlcJ; 

xe> wixsTfflv»a«M©jWifcfaaateirr«. 

[0 0 14] £©MJ>/'J-fe'Jl*©£j«fcRbTttflI3 

n« y u -fe y >h. c©Eis©ft¥S^*#iifTabs 0 
**g#i©8~i os*«©*©7/ij-fey>*»ttfflstx 

[0 0 15] *»Wfc*tt*H3tfl:U/'«— K©*ftfcE* 



-683- 



(12) 



4WP5-9 5 7 9 2 



0 0 p p m^Tfc-T?.. CO h U ^ U -fe U F^i&BfctC 
*UT7;V3 -;i/XX7\N/###r5<fcl»j&LfcJ; 5 \Z 

[0 0 16] ffliB©HJ£"J-fel> P£j*EJSfclKbT, 
*JtU *O»*tt*6 3 0~6 01C, M^U<«4 0 

[0 0 17] li3fB©BfcC£t>#$ttfc«tf*$ftflgjft 

<fcD«Ste£-5. SMNiLTX— r^^"\+-tJ->Sffl 
VJ, fflSfS7;l/5^i((*5A*fc»V^*5/'>AT?ffi 

fcto'bmzznrc h <j ^u-tu H*s#ena©-e»iK-& 

5 £$«&© 8 0 X£U#ME*JHiMffli h U 9 U * U 

z.<D±dm&x-f-)vmMtuTtMgm7 

%R±®*Mft®ftdn4MJBI&M h U y 'J t U F*s# 

[0 0 18] *5IW^jS©jfja^-fl(Cj;n«, 
H ; E±XM©iiBlc:S*-r5'jA"-fe'S:li-f^>^W 

«§»&© A 5 * co - 3 MCTM^MflMttUftfeaft* 
8 0 X&hi.rMKftM-f* Z. t fcA (3 jgBI© co - 3 ffi 



>lM$tlTl>L Sfcif $©co - 3 iSft^fflfBJi 

mmmzmrnhk^ tmn>mitmmmm 
mwmmmmztez. z.5Lxmntta>-3ftg.* 
mmmm *$ts $u&m 7^3 - ;H4o nmmtzts; 

»©£g l, fc U n -V %m A 7 * U L 

•tf-X >&© <k 5 & co - 3 iiSfleffifWilSK "b K U ^ U -fc 
5-T ]*!£»>«;<•&#?*«. 
[0 0 19] 

[0020] mmi 

->o. l ?F ; e^-X 7;k^Hr>X (Pseudomonus fluore 
scence) M ~%9^~f\ \Zi.X> 4£3n& U A— tf&lfc 
-f*>3?«H»lg»cH^Kbfcfe© (x>^a>PF. <&% 
ffcjfcfcfcSDlg* l»g£<fctf*lg£50inl©=:ft:7 7X3 

®mT>mmmft*iJ7>vu-?\-vy7j- (wcotcp- 

Sil88 Chrompackft® fc#ttJgte»#*fL&l&BfcS 
lfc^f. ih»»J±»fflt*Mb«i«)itJ:!)*a6fc. * 

»trai;@ffi©^Sc2 0T. -ajsg^^sfiir-rsx 

3-y-^>^X>^ (C2 0 : 5) *J;^m^IS:2 2 
"P. =*«!^S6fl^TaH3U-^*-9-X>» (C2 

2:6) mnzftzz. tomtit. 

[0 0 2 1] 

rati] 
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mm 


& * m m 


mm 




3m 






48t$M 


» M * 


41% 


54* 


66% 


80% 


93% 


C14 


4.4% 


3. IX 


3.2% 


3. IX 


2.8* 


3. OX 


C16 


25.4 


19.1 


14.9 


16.8 


16.2 


17.4 


C16:l 


10.0 


7.0 


6.6 


6.9 


6.8 


6.9 


C18:0 


5.1 


4.8 


4.4 


4.1 


4.4 


4.6 


C18:l 


33.6 


28.3 


27.8 


27.3 


29.3 


28.6 


C18:2 


9.0 


8.0 


7.9 


7.9 


8.0 


7.3 


C20:l 


4.4 


4.7 


4.5 


4.7 


4.7 


4.6 


C20:5 


1.8 


3.8 


5.8 


5.9 


6.6 


6.5 


C22:6 


2.3 


7.3 


9.8 


9.2 


9.3 


9.1 



[0 0 2 2] mmm2 

mmmi o«7 ss.zuyomsKftiT.j-yvw? 

A, ^W^-a-SCtltiD. mm*-mzU1tnz&5 

it, ±mmwm 2 © jjaacffittasuaw* 1 a* 

■5, «("IH©6flffllMW©5SJJI©aHWIfcBKJtfi 
«Httftflf3i5S*D. TS©^#<ffc«ffiJ±aSHftl& 
f?7#i&3. #«fflilS*S5 Omm, iS3«2 6~3 0 
mmT±T©i^«£T^i&fcafoSgft©#9t«4 2 1 
mlT&ofc. 6tt0fftttt4ldia*&ia£fcW* (X 
>fP>PF) fitt, £f"T?6 4. 6gT&ofc. Kit 
*4jJWr#ffl*9lcei 2 0af©^|BjCH^fc^j5>tlfc 

8W©-#©#*JEl l«/WXB£8t6t;: 

o&am, 3£D©fl&#©#Rf 1 2 

asnr^s. /wx»&«6tti#iiifci suft^i 

SE^isns.fc^taoT^s. i@©K«©*i*3»ia* 



* 1 5m 1 TJ%. C©l«ffi«ftMMtft#tl£iI-&;*1t-5 

/wxaa-n 6 *fcwiLtatft>mnm&m 7 

£DMft*5ml/l»N, Ktt:££K8tte3J:D*« 
2. 5ml/«HWTtt»U jfiHta£fta$ff|*9,l:D 
12 0-19 Omg/ml ®^'J-feU>^^igJta4 
^£l~3ml/^rat7llJKLT^5t. ftJ£B4j$ 
«*t 3 ~ 5 m 1 /WWTHFJRan*:. fiJta&ftfmS 

fc. ±KOJ:5a*# , T?KlfiWt8 4 0»m3WBbfc© 
*>, *frft**T«J|l|te**«»ttBIWffl|tbT3 0 
%©A^>*JP^T2 9 6^K, 3 0 5K©-fV^^ 

f. 

[0 0 2 3] 
[S2] 









TG 


DG 


MG 


FG 


mm 




840«rfW 


80—82% 


10% 


8% 




82% 






296 


70-75 


17 


12 


1% 


72 






240 


81 


14 


8 




78 


m 




96 


74-75 


20 


16 




64 





[0 0 2 4] ^20TGtt*K*bUyUirU h\ DG 
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£SU HPLC^J7A (SHODEX GPCKf- 
8 0 2 BH^SXttS 3 0 0 x 3) -f V* 

# £ >&8Sili*r5 JfclSrf 5 d: 6 - 7 

[0 0 2 5] *&HT©«3fcl3«J|fcRtf*JS«OiM» 

(^^s 1%) +<DiBimfi&«w-r. yu-tu 



yy-feyF«» (DG) fcttw-3 0X-f3*^>^> 
EK (C 2 0 : 5) , KnU-^>^x>» (C 2 2 : 
5) , 45«fc«H3^*U-x>« (C2 2 : 6) mm 

[0 0 2 6] 
K3] 









fttt 


C14 


3.0% 


3. 0X 


3. OX 


C16 


19.9 


15.3 


17.4 


C16:1 


6.0 


6.6 


6.9 


C18:0 


5.3 


4.8 


4.6 


C18:l 


29.9 


27.4 


28.6 


C18:2 


7.7 


6.6 


7.3 


C20:l 


4.6 


4.6 


4.6 


C20:5 


15 


9.3 


6.5 


C22:5 


L6 


2.6 


2.1 


C22:6 


LI 


10.6 


9.1 











[0 0 2 7] mum 

**>&3toA**«S»±hy^AT?JK*b, 
«tt*ttft#*Mtt3 5 gfc % ^M^S'JjteSffitC^^S 
IB©fc*«R**JtUT7f«07-feh>*JP^ -5 
0tT-«lM«»5»U -5 0t;teUfc7*h>'fflf|g 
»L/*«R«acjK©7-fe h>£ltfc£ii- 1 1 
8. 7 2gS»&, m*7ffi»<&7^ 8 0 

, CT-ftKJlftR|«K:bT2*WBftl 0. 3 1 g£# 

feo 2*««*igfcyy*y>o. 0 7i4g&y# 

1f^AIM60£0. lgjn^, 10-2 0 MP (To 
rr) *rlWL*ffilE»ba««6, 8 OTCTSBtSK 
Jftbfco 0 (NovoltE) ttA3- 

5-^04*L&y/^«v^n|B?L©l!fc-f* 

hyyy^y H6 1.2%, v^U-k'J H 



22. 0%, *yjry*y H2. s%^^mmmi 

M^myH9 0 OUI/#JMBSift#^l 0 7 
6) *±tfT**y|»ttfcJ;D«|*l/ft. &gtiv<z>ia 

&»*tt^rnt>co- 3K*^fiaiBi»»fo^^T<z)t) 

OT&D, ttfcx-f 3*^>^x>B*J:tf FniM> 

§»0je*> ^2*»jg^fc^Tn j b2fg»ffi^nT 
^5 afccneoBteStt^yiry^i:© 

&m\z&r> Ha^A^itx>K (c 22 : 6) 

e^v^y^y-fey Ffc*»3n*ci£wb-o> 

[0 0 2 8] 
[S4J 
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2&igfgfc 




m 








TG 


9.6* 


8.81 


89. 8% 


DG 


8.9 


10.4 




MG 




2.2 


L5 


FA 


81.6 


78.6 


8.6 


C14 


3. 1% 


LS 


L4X 


016 


17 A 


1.0 


1 3 


C16:l 


7.0 


8.9 


10.8 


C18:0 


4.8 


0.9 


LI 


C18:l 


28.8 


16.3 


19.6 


C18:2 


7.8 


14.9 


17.8 


C20:l 


4.7 


3.4 


2.9 j 


C20:5 


6J* 


14.4 


15.2 


C22:5 


JU) 


45 


ill 


C22:6 


9,2 


20.8 


1L9 











[0029] mm 4 

1%) fc-f y*^^>t3»S*fcJP*»ilHfcl 9 0g 
Tir h> 1 3 3 0 g*±»4afi©*»ft*U ^k^$ 

/ - 202ml ^iin A 3 o ftm^ur mw h - 2 

t*«»ftl»#Jt«5 8. 2gfc#U 5 8 2 g(D7^ 

h^^in^T, -2 0t:^i6B#w*gbfeo ttirr* 

il gl£^U*t:U> 



0. 0 9g*±tfHSfl3 , J^-1fsp 3 8 2S0. lg 
Sip*., 6 0^2 4^10-2 0^ (Torr) 

fc 0 HfcfcU/^-tfs p3 8 2 (Novottg) f^v 

IBfcHftftl/fcfe<OT?ft* a 2 4»W«O2:a)K**<0 

*UfiK> hU^U^UF6 8. 3%, i?yu-feUH2 
4. 7%, ^/^UirUF3. 7%££0«g£3. 3 

[0 0 3 0] 
«5] 
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mm 












TG 


10. ox 


0.01 


99. IX 


DG 


7.2 


0.0 


0.0 


MG 


0.0 


0.0 


0.0 


FA 


82.8 


100 


0.7 


C14 


3.5% 


1.7% 


1.4JK 


C16 


19.4 


0.3 


0.3 


OlD.l 


f. 1 


o c 

2. o 


0.6 


C18:0 


4.5 


0.4 


0.3 


C18:l 


30.6 


2.9 


2.7 


C18:2 


7.5 


4.9 


5.9 


C20:l 


3.3 


5.2 


4.2 


C20:5 


5^8 


27.6 


24.9 


C22:5 


lil 


5^5 




C22:6 


M 


38.0 


31.1 



[0 0 3 1]**, T»£#Lfcfcffi«a>-3gaPFffi 
fnJgJSKKt^TCD'b©-*?**. ^SfCtSi, HJ 

(C 22 : 6) ©HJ;?>J-fe'J ^©J&O&^JK h'J 
^U-fe'J H^*fc6 8. 3%i^%©Tfe^fco 
[0 0 3 2] 

ra©^] co-3i6ss^siji!SKtt, mmm 

*, b*t>o)-3»flFt:ttfnifiie*SSmM!a:«jaE*i8 



i] fa^&MS!©-ffi&@£fti**;fc*£j£;si©i!i 



1. ftO££gtt$ffi* 

2. ±«©$gl 

3. Kjtsxit0ye« 

4. mm 

5. tt^JDS 

6. /WX58£tK 

7. ffiJtfiSS^W 

s. Twtoimi 
9. Mim&mmm 

i o. XT;vj?3>fflt«gB 

1 1 . n)V7&mtz^m*ftK3m 

12. jgft^>^co^m&^®« ! 



mmm m s (72)»w* * now 

^«t-3<«rtt*lTSl#3# 1*8 s fWMfM**B©ffl2Til7#l^ 
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